Effect of trifluoperazine and other drugs on matrix vesicle formation by chicken growth plate chondrocytes in primary cell culture.
Growth plate chondrocytes in primary culture release alkaline phosphatase (AP)-rich matrix vesicles (MV) into the culture medium. While these are thought to derive from the plasma membrane by a membrane fusion-dependent process, the mechanism is not fully understood. Recently, a cytosolic protein, synexin, has been shown to promote membrane fusion in a number of systems, and thus may be involved in MV formation. Since the action of synexin is selectively inhibited by trifluoperazine (TFP) and other phenothiazines, we examined the effects of these drugs, and imipramine, on cellular AP production and formation of AP-containing MV by cultured chondrocytes. In addition, we studied the effect on cell division, protein biosynthesis, and incorporation of palmitate into cellular and MV lipids. All of the drugs reduced cellular AP in a concentration-dependent manner; however, at the higher levels, chlorpromazine (CPZ) and TFP caused a transient sharp rise in MV AP activity. At IC50 levels, the drugs were more inhibitory to cellular AP than to MV AP, appearing to enhance significantly the transfer of available cellular AP into MV. In contrast, the drugs stimulated incorporation of [3H]palmitate into cellular lipids, but either had no effect on, or actually inhibited, incorporation of the fatty acid into MV. At these levels, the drugs had little effect on cell division and protein biosynthesis. The inhibitory effect of IC50 levels of CPZ on palmitate incorporation into MV appears to have resulted from impairment of vesicle formation per se, since at these levels the drug stimulated incorporation of the fatty acid into the cells. The transient stimulatory effect of higher levels of CPZ on MV AP levels, and the enhanced transfer of AP into MV by the drugs generally, may result from the effect of the drugs on membrane structure. Since TFP was not inhibitory to MV formation, it is doubtful that synexin was directly involved.